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Amendment to the Specification 



At Page 1, line 1, is to be deleted. 



At Page 1, line 3, a new paragraph entitled “Cross References to Related Applications” 
is to be added, just below the Title, as follows: 

The present application is a continuation of US Application Serial No. 09/607,843 
filed on June 30, 2000. 



The Paragraph beginning at Page 1, lines 13-36, through to Page 2, lines 1-15, is to be 
amended as follows: 



Various methods, systems and apparatus relating to the present invention are 
disclosed in the following co-pending applications filed by the applicant or assignee of the 
present invention on June 30, 2000: 
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The disclosures of these co-pending applications are incorporated herein by cross- 
reference. 

Various methods, systems and apparatus relating to the present invention are 
disclosed in the following co-pending applications filed by the applicant or assignee of the 
present invention on 23 May 2000: 
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The disclosures of these co-pending applications are incorporated herein by cross- 
reference. 



The Paragraph beginning at Page 17, lines 21-25, is to be amended as follows: 

The physical representation of the tag, shown in Figure 5, includes fixed target 
structures £15, 16 — and 17) and variable data areas (1 8 a-l 8d) . The fixed target structures 
allow a sensing device such as the netpage pen to detect the tag and infer its three- 
dimensional orientation relative to the sensor. The data areas contain representations of the 
individual bits of the encoded tag data. 
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The Paragraph beginning at Page 19, lines 13-32, through to Page 20, lines 1-8, is to be 
amended as follows: 

The ring target structure 05 ) (see Fig. 5) is the first to be located (at 26). A ring 
has the advantage of being very well behaved when perspective-distorted. Matching 
proceeds by aspect-normalizing and rotation-normalizing each shape’s moments. Once its 
second-order moments are normalized the ring is easy to recognize even if the perspective 
distortion was significant. The ring’s original aspect and rotation 27 together provide a 
useful approximation of the perspective transform. 

The axis target structure (16 ) (see Fig. 5) is the next to be located (at 28). Matching 
proceeds by applying the ring’s normalizations to each shape’s moments, and rotation- 
normalizing the resulting moments. Once its second-order moments are normalized the axis 
target is easily recognized. Note that one third order moment is required to disambiguate the 
two possible orientations of the axis. The shape is deliberately skewed to one side to make 
this possible. Note also that it is only possible to rotation-normalize the axis target after it 
has had the ring’s normalizations applied, since the perspective distortion can hide the axis 
target’s axis. The axis target’s original rotation provides a useful approximation of the tag’s 
rotation due to pen yaw 29. 

The four perspective target structures (17 ) (see Fig. 5) are the last to be located (at 
30). Good estimates of their positions are computed based on their known spatial 
relationships to the ring and axis targets, the aspect and rotation of the ring, and the rotation 
of the axis. Matching proceeds by applying the ring’s normalizations to each shape’s 
moments. Once their second-order moments are normalized the circular perspective targets 
are easy to recognize, and the target closest to each estimated position is taken as a match. 
The original centroids of the four perspective targets are then taken to be the perspective- 
distorted comers 3 1 of a square of known size in tag space, and an eight-degree-of-ffeedom 
perspective transform 33 is inferred (at 32) based on solving the well-understood equations 
relating the four tag-space and image-space point pairs (see Heckbert, P., Fundamentals of 
Texture Mapping and Image Warping, Masters Thesis, Dept, of EECS, U. of California at 
Berkeley, Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are 
herein incorporated by cross-reference). 




